The Green Sink by unknown
For the first time in my life, saw the horizon as a curved line. It was accentuated by a thin seam of dark blue light-our atmosphere. Obviously, this was notthe
"ocean" of air I had been told it was so many times in my life. was terrified by its fragile appearance.
Ulf Merbold, West German space shuttle astronaut, 1990
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Expert Testimony versus Junk
Science
On March 30, the United States Supreme
Court heard arguments in a case that may
determine what standards should apply to
the scientific evidence on which expert tes-
timony is based. In Daubert v. Merrell
Dow Pharmaceuticals, parents of children
born with structural birth defects alleged
that the defects were caused by Bendectin,
an antinausea drug given to the mothers
during pregnancy. Arguments on each
side centered around the admissibility of
expert testimony concerning the scientific
evidence linking Bendectin to limb defor-
mities.
A federal trial court in California
refused to admit the scientific testimony
provided by experts for the children's fami-
lies, declaring that the opinions of the
experts were based on animal studies sug-
gesting that the chemical structure of the
drug is similar to other known chemical
teratogens and reanalyses of the data from
studies on human cells. The court consid-
ered these techniques experimental and
held that they did not meet the 1923
appellate court standard permitting only
expert testimony based on scientific meth-
ods generally accepted by members of the
scientific community (i.e., methods that
had been published in peer-reviewed scien-
tific journals).
The district court ruled for Merrell
Dow, and the U.S. Court of Appeals for
the Ninth Circuit affirmed, holding that
the evidence from animal studies was
insufficient and that the human cell study
"reanalyses" had "neither been published
nor subjected to the rigors of peer review.
Although the qualifications ofthese experts
were never disputed, their opinions were
not allowed because they were inconsistent
with the conclusions of studies that had
been peer reviewed and published.
The United States Supreme Court
must now rule on whether, as the attorneys
for the children's families contend, the
1923 standard has been superseded by the
Federal Rules of Evidence, established by
Congress in 1975, which state that all rele-
vant evidence should be admitted. The
attorneys for the children's families are
arguing for the more lenient standard of
the federal rules which would allow the tes-
timony and leave it to the jury to decide
on its credibility. Attorneys for Merrell
Dow counter that what some call "junk
science" including experimental techniques
and testimony from scientific "hired guns"
tends only to mislead or confuse the fact-
finding process and should not be admit-
ted.
The case has great implications for envi-
ronmental and toxic tort litigation and is
being closely monitored by scientists, envi-
ronmental and consumer advocacy groups,
industry, and attorneys in environmental
law. More than 20 groups have filed
"friend of the court" briefs expressing sup-
port for both sides of the issue. The Na-
tional Academy of Sciences and the
American Association for the Advancement
of Science have joined the Chemical
Manufacturers Association and the National
Association of Manufacturers in petitioning
the Supreme Court to allow only peer-
reviewed scientific evidence in personal
damages cases. The American Trial Law-
yers Association, the National Resources
Defense Council, several highly respected
epidemiologists, and state governments have
filed briefs with the Court arguing that
expert opinions must be admitted in these
cases. The Court is expected to rule on the
case by the close ofsummer session.
The Green Sink
In the United States alone, demand for re-
sources and their use in manufacturing con-
sumes nearly 178 billion kilograms of syn-
thetic organic compounds annually, includ-
ing over more than 318 million kilograms of
pesticides. If you've ever wondered what
happens to these compounds after use, you're
not alone. Although some scientists have
long believed that terrestrial and aquatic
plants act as a sort of "green sink," taking in
chemicals and rendering them harmless to
humans and the environment, some are
beginning to question whether the sink may
eventually back up.
According to Michael Plewa, a scientist at
the Institute for Environmental Studies at the
University of Illinois at Urbana-Champaign,
the energy flow of the biosphere begins with
plants, which make up more than 90% of
the total biomass of the earth. In addition to
providing the earth's more than 5 billion
people with oxygen and food, plants perform
the vital function of absorbing xenobiotics,
including certain pesticide residues, and
metabolizing them into insoluble or "bound"
fractions of plant cells, most of which is
incorporated into lignin, a natural polymer of
plant cell walls. Incorporation reduces the
bioavailability (e.g., amount that may be
taken up by an animal that eats the plant) of
the products ofthis metabolism.
Down the drain. Are plant "sinks" backing up?
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Until recently, says Plewa, the litera-
ture in this area has suggested that bound
residues exhibit little bioavailability when
consumed by animals, so the "traditional
idea is don't worry about them; it can't
hurt you." However, recent studies dem-
onstrated that scientists may be severely
underestimating the bioavailability of these
residues, with implications for risk assess-
ment.
Studies published in the Journal of
Agricultural and Food Chemistry showed
66% of chloroaniline (a model xenobiot-
ic)-lignin metabolites were released as sim-
ple chloroaniline derivatives after passage
through the rat gastrointestinal tract, and
11-20% of bound residues was released
from 3,4-dichloroaniline-lignin isolated
from wheat plants that were fed to rats and
lambs. According to Plewa, these studies
indicate that "the toxicity [of the metabo-
lite] could be released. It isn't just tied up
and disappears." There appears to be a
wide range in the bioavailability ofxenobi-
otics bound to insoluble plant fractions.
This range in bioavailability raises
questions that may have great impact in
the future for environmental toxicology.
Plewa says that plants are being bombard-
ed with materials. What isn't known is the
capacity of plants to serve as a sink. Is it
possible to saturate this sink so that plants
cannot further absorb and metabolize
chemicals to stable, insoluble forms, and if
so, will plants then release what they can't
absorb, damaging the biosphere? In addi-
tion, Plewa states that ifcurrent risk assess-
ments are based on the amount of residue
that is not bound, then a change in that
estimate could have a radical effect: "You
don't need to alter too much of the equa-
tion before it shifts the risk assessment."
Healthy People 2000
The U.S. Public Health Service's success in
establishing disease prevention and health
promotion objectives for the nation should
provide a base for President Clinton's
health care reform program. Prevention of
disease and promotion of healthful behav-
iors are cornerstones of the health care
reform package, which will likely include
environmental health among its priorities.
In September 1990, PHS issued Heal-
thy People 2000: National Health Pro-
motion and Disease Prevention Objectives.
The document sets specific goals for health
promotion, disease prevention, and health
protection in 21 critical areas. It also calls
for the creation of data and surveillance
systems to track progress toward the goals.
An ad hoc working group chaired by staff
from NIEHS and CDC established 16
environmental health objectives. Experts
from academia, local, state, and federal reg-
ulatory and health agencies and
health care providersserved on the
working group.
The environmental health ob-
jectives set ambitious targets for
reducing environmentally related dis-
eases and conditions such as asth-
ma, mental retardation, waterborne
diseases, and lead poisoning. Other
goals include reducing pollution of
indoor and
ambient air,
imp roving
drinking and
surface water
supplies, and
cleaning up
haza rdo us
wastes sites.
Pollution
prevention
goals address
solid waste
air toxics and
community-
based recycling. The working group also
sets goals for state and local programs for
residential testing for lead paint and radon
and developing construction standards for
new homes to prevent accumulation of
radon gas.
NIEHS and CDC have been assigned
the tasks of developing strategies to attain
the environmental health objectives and of
tracking progress toward the goals. How-
ever, the implementation of the programs
to achieve the objectives is shared by feder-
al, state, and local agencies, health care
providers, voluntary and professional orga-
nizations, community groups, and individ-
ual citizens. A steering committee with
representatives from these groups has been
created to assist NIEHS and CDC in this
national effort. Progress is already being
made toward many of the goals. An excep-
tion is protection of drinking water and
surface water: water quality has worsened
in many locations during the two years
since the objectives were set. The recent
outbreak of waterborne disease in Mil-
waukee, Wisconsin, lends credence to the
importance of these objectives to public
health.
Voices in the Wilderness
Severe poverty, death threats, and impris-
onment are just some ofthe obstacles over-
come by this year's winners of the Gold-
man Environmental Prize, the largest
international award program for grassroots
environmentalists.
The Goldman Prize, awarded for "sus-
tained and important efforts to preserve or
enhance the environment," includes a
$60,000 award to allow the recipients to
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Challenges. Lakota
Indian JoAnn Tall has
risen to the environ-
mental challenges of
Native Americans.
Sitting down at the
table. Mayr brings
Colombia's Kogis into
an environmental al-
liance.
pursue their visions of a renewed and pro-
tected environment without financial con-
straints. The prize jury includes members
of the Goldman Environmental Foun-
dation and individuals such as Secretary of
Interior Bruce Babbit and Joan Martin-
Brown, director of the Washington, DC,
office of the United Nations Environment
Programme. A network of 19 internation-
ally known environmental organizations
including the Sierra Club, National Au-
dubon Society, National Geographic
Society, Environmental Defense Fund,
Natural Resources Defense Council, and a
confidential panel of environmental ex-
perts from more than 30 nations nomi-
nates the winners, one from each of the six
inhabited continents.
Asia: Dai Qing. The daughter ofa revo-
lutionary martyr, Qing, a former missile
technician and one-time intelligence agent,
is now a journalist in Beijing. Qing has
openly and ardently opposed China's Three
Gorges dam. The project, scheduled for
China's Yangtze River, would force the
resettlement of 1.2 million people, drown
more than 100 sites ofarchaeological impor-
tance, and submerge a stretch of canyons
known as Three Gorges. Taking great per-
sonal risk, Qing inspired dam opposition by
compiling and publishing Yangtze! Yangtze!
a collection of essays by prominent Chinese
scholars critical of the dam. As a result, the
project was shelved, at least temporarily.
Europe: Sviatoslav Igorevich Zabelin.
In response to concern about the severe
environmental problems facing the pre-
democratic Soviet Union, Zabelin co-
founded the Socio-Ecological Union
(SEU), a coalition of 250 grassroots envi-
ronmental organizations working in 11 of
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